His bundle electrograms were recorded before and throughout the postoperative course in two children who developed temporary complete heart block after surgical correction for tetralogy of Fallot. In one the complete heart block was associated with prolonged duration of the QRS complex, and in the other there was no prolongation of the QRS complex. His bundle electrograms in the patient with widened QRS identified the site of block to be between the low atrium and the His bundle, and in the patient with a QRS of normal duration the block was distal to the His bundle. Complete heart block disappeared within 3 weeks in both patients. Subsequent His bundle studies showed normal A-V conduction in the first patient except for the presence of persistent complete right bundle-branch block. In the other, prolongation of the P-R interval was persistent, and atrial pacing at high rates produced a Wenckebach type of block distal to the His bundle. These studies indicate that electrophysiologically the site of complete heart block following definitive intracardiac surgery can occur at multiple sites. Furthermore, in complete heart block the site of the pacemaker may not be accurately predicted from routine electrocardiograms alone, and His bundle recordings may be necessary to clarify this site. 
HEART BLOCK FOLLOWING SURGERY the development of a Wenckebach type of block distal to the His bundle in the ventricular conduction system. It was evident that the His bundle electrograms were necessary to accurately localize the site of complete heart block and, in addition, provided evidence of electrophysiologic abnormalities following return to 1:1 A-V conduction.
Methods
Two 8-year-old children with tetralogy of Fallot had cardiac catheterization under Demerol sedation (2 mg/kg im). The method of Scherlag et al.2 was used to record from the A-V conduction system. His bundle and right bundle bipolar electrograms were recorded between two electrodes 1 cm apart with a no. 6 Elecath Damato hexapolar catheter and an A-C Princeton preamplifier model 113. The output of the preamplifier went to a Sanbom Polybeam oscillographic and tape-recorder system. The frequency response of the entire system was flat between 30 and 1000 Hz. The electrograms were recorded simultaneously with lead II. Postoperatively, right atrial pacing was conducted at rates up to 180 beats/min using a Medtronic battery-powered pacemaker.
One assumes in humans that rapid deflections recorded from the anatomic region of the His bundle which occur at a time not coincident with either atrial or ventricular muscle excitation are generated by currents from excitation waves in the distal A-V node, His bundle, or proximal bundles. This assumption seems reasonable on the basis of the work of Alanis, Gonzalez, and Lopez3 who originally defined A-H and H-V intervals from electrograms recorded in isolated dog hearts, and on the additional information provided by a comparison of the intracellular and extracellular waveforms of the A-V node and specialized ventricular conduction system.4 5 Therefore, with this technic the waveforms ascribed to the His bundle are those which could be produced by currents from the distal A-V node, His bundle, or proximal bundle branches.
The interval from the time of the initial sharp downward deflection of the atrial waveform to that of the rapid deflection between the maximum and minimum of the His bundle waveform (A-H interval) was considered to estimate the A-V nodal conduction time. 6 The time from His bundle excitation to the onset of ventricular activation (H-V interval) was measured from the rapid deflection of the His bundle waveform to the onset of the ventricular deflection. (QRS duration 0.12 see). Two months later His bundle electrograms ( fig. 3B) 'msec. '
Figure 5
Postoperative electrocardiogram and His-bundle electrograms during complete heart block in patient 2. The electrocardiogram (A) indicated complete heart block with a QRS of normal duration (0.07 sec). In (B) lead II indicated complete heart block with a ventricular rate of 82 beats/min and an atrial rate of 130 beats/min. The accompanying His bundle electrogram revealed a His bundle deflection after each atrial depolarization complex; however, the A-H interval was prolonged (240 msec). There was complete dissociation between the His bundle complex and the ventricular complex, indicating that the site of block was between the His bundle and distal ventricular conduction system. The recording shown in (C) was made after the catheter was positioned in the right ventricular cavity. This showed a normal time relationship between excitation of the right bundle branch and the onset of ventricular activation. These data, along with those presented in the next figure (fig. 6) 
